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Abstract of EP0258690 

The catheter for measuring the pressure in the 
bladder and urinary system of humans consists 
of a catheter tube (3) which has at its insertion 
end a pressure sensor (7, 307). Moreover, a 
number of additional pressure sensors (10, 1 10a- 
1 10e) are either arranged in the central area of 
the catheter tube (3) in the longitudinal direction 
of the tube, or else there is situated on the 
catheter tube a displaceable covering tube (200) 
at whose insertion end a further pressure sensor 
(210, 310) is arranged. Between the pressure 
sensor (7, 307) situated at the insertion end of 
the catheter tube (3) and the additional pressure 
sensor(s) (10, 1 10a-110e, 210, 310) there is a 
means for sealing off the inner urethral orifice, 
which preferably consists of a balloon (100) 
which can be filled with a fluid. 
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Catheter for the blowing and urine pressure measurement 

The invention concerns a catheter for the blowing and urethra pressure measurement with humans, in particular with 
women, consisting of a catheter pipe with a first pressure absorber at its end which can be inserted into the bladder and 
at least a second pressure absorber in its middle range, which comes to lie after its inserting the catheter pipe in the 
urethra. 

Catheters of the here viewed kind apply for the measurement to urethra quiescent and - stress profile with urinary 
incontinences of humans. Urinary incontinence is the medical term for the fact that from the bladder of humans, in 
particular a woman over the urethra against its (their) will urine withdraws. The Inkontinenz has essentially two causes. 
The one cause is blow-conditioned. The other cause is catch-conditioned. The blow-conditioned cause can be treated 
medicamentous. The verschlussbdingte cause requires an operational treatment. For the physician it is necessary to find 
out which of the two causes is present, before the treatment is taken up. 

In order to determine the cause, the catheter is inserted into the urethra, so that its front end projects into the bladder. 
Then the catheter is slowly withdrawn for pressure measurement. With withdrawing the female patient is requested to 
cough several times. Pressure is to be exerted by the cough impacts on the one hand impulse-like on the bladder, and 
on the other hand the closing muscle of the urethra is to be arranged to increase the closing force impulse-like. Both 
pressure absorbers announce accordingly to cough impacts a increased pressure. Of pressure peaks coming at the end 
of the catheter pipe are about equivalent high during pulling the catheter pipe out. Of present pressure peaks coming at 
the middle range of the catheter pipe pressure absorber it lies on curved curve this with the fact is explained that the 
closing force of the closing muscle of the urethra is largest place-dependently and for instance in the middle range 
between the two deltas. This so-called. Then the pressure peaks, which have their cause after so far the generally 
represented view in the fact, overlay pressure at rest profile that the closing force of the closing muscle is increased 
impulse-like with cough impacts. If one compares now the pressure profiles of the two pressure absorbers caused by 
repeated cough impacts, which become also designated as stress profiles, then then compeilingly the proof for a 
verschlussbdingte Inkontinenz results after the valid view, if the highest pressure peaks of the urethra stress profile, 
which comes from within the middle range of the catheter pipe disposed pressure absorber, are lower than the 
appropriate pressure peaks of the bladder stress profile, which comes from at the end of the catheter pipe pressure 
absorber present. This, because then the liquid pressure affecting from the bladder the closing muscle is larger than the 
closing pressure of the closing muscle. 

Despite these apparently clear physical conditions it had to be stated again and again that concerning the conclusions 
drawn from the results of measurement being present a Inkontinenz with actual clinical conditions do not agree. In other 
words, in cases where the urethra pressure exceeded the blowing jerk with cough impacts, could clinically Inkontinenz is 
determined and turned around. 

'The invention is the basis the task to create a possibility in order to be able to make due to the results of measurement 
obtained with a catheter of the initially described kind clear statements about the catch forces. 

For the solution of setting of tasks it is suggested that at the catheter pipe between the first pressure absorber and the 
second pressure absorber means are planned for sealing the internal urethra delta. 

The invention proceeds from the realization that a cause for developing the pressure peaks of an urethra stress profile is 
not alone the closing force of the closing muscle of the urethra increased impulse-like with cough impacts, but that a 
further component is added. This further component has its cause in the fact that with a cough impact the urethra from 
their internal delta extends at short notice funnel-like, whereby under pressure standing liquid (urine or a measuring 
liquid introduced to the bladder) from the bladder arrives at the pressure absorber in the middle range of the catheter 
pipe. If the urethra delta is sealed according to invention, then the mentioned further component is eliminated. 

A simple and appropriate possibility for the practical implementation of the suggestion according to invention can consist 
of the fact that the means are formed by on the catheter pipe disposed and over this a balloon fillable with a fluid for 
sealing the urethra delta from the outside. 

It is here noticed that balloon catheter, which seals also the urethra delta admits is. With these well-known balloon 
catheters however the pressure in the urethra cannot be measured. The substantial inventive achievement is therefore 
seen therein, the possibility of the sealing, for example by a balloon of planning with a catheter of the initially described 
kind with which both the pressure in the bladder and the pressure in the urethra are to be measured at the same time. 
In order to come to the solution according to invention, only the realization described above had to become over the 
cause of past false conclusions during the evaluation of the results of measurement gained. 
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Since the means are to be planned for sealing the internal urethra delta, as described, at the catheter pipe, it is 
technically not possible, the catheter pipe for the determination of the urethra stress profile, how so far, to withdraw 
with the measurement. In order to receive a stress profile nevertheless over the length of the urethra, in accordance 
with a first execution form of the invention it is suggested that in the middle range of the catheter pipe in tubing 
longitudinal direction several pressure absorbers are lying one behind the other disposed. 

A second execution form can consist of it that the catheter pipe is surrounded opposite this adjustable jacket pipe by 
one, at whose end the second pressure absorber is. Wahrend das Katheterrohr bei der Messung in seiner abdichtenden 
Stel'lung verbleibt, kann dann das Mantelrohr zuriickgezogen werden. 

A further suggestion on the further training of the catheter according to invention can consist with the first execution 
form of the fact that become disposed within the middle range of the catheter pipe in tubing circumferential direction at 
least two pressure absorbers. The same thought on the second execution form disposed, means that are disposed at the 
end of the jacket pipe in tubing circumferential direction at least two pressure absorbers. Preferably the two pressure 
absorbers become diametrically oppositely disposed. Thus it is possible, the urethra pressure not only at a location of the 
urethra wall to measure for example above but above and down. A such measurement can be from scientific interest to 
determine for example in order a lowering of the urethra back plate. 

The pressure absorbers know, as admit, to be formed by Microtransducern, their connecting cables by the catheter led 
outward and with gauges are connectable. Alternativ dazu ist es aber auch moglich, die Druckaufnehmer durch 
Offnungen zu realisieren, die den Ausgang von durch den Katheter nach aussen gefuhrte Leitungen bilden, welche mit 
ausseren Druckmessgeraten verbindbar sind. 

Furthermore with the first execution form of the catheter according to invention, as actually admits, at the end of the 
catheter pipe an opening can be planned, which forms the exit of a line led by the catheter pipe, which is connectable 
with a pump for inserting liquid into the bladder. For the second execution form of the catheter according to invention it 
is in contrast to this suggested that the opening forms the exit of a line led by the jacket pipe, whereby the line is 
connectable again with a pump for inserting liquid into the bladder. Since the jacket pipe is withdrawn here, can over the 
mentioned opening and/or. Line additionally still liquid into the urethra to be introduced, in order to fill by withdrawing 
freed volumes with liquid (perfusion). 

In order to ensure and the measurement only in sitting position of the female patient to accomplish not be able always a 
safe sealing, .wird further suggested that a tensioning arrangement is intended, by means of which the catheter pipe 
carrying the sealing means under a tension it is settable, which has the tendency to pull the catheter pipe out of the 
bladder and to press with it the sealing means against the internal urethra delta. The tensioning arrangement can be 
formed by a tension spring for example, which is stationarily embodyable with their end and can with its other end with 
the catheter pipe be connected. 

In order to ensure furthermore with the second execution form of the invention a time-expensivable withdrawing of the 
jacket pipe opposite the catheter pipe, is suggested planning a special retreat mechanism by means of which the 
catheter pipe is flexibly fixable to a large extent stationarily however and by means of which furthermore the jacket pipe 
is motor according to a given time course opposite the catheter pipe in the urethra withdrawable. 

Remark examples of the invention are described in the following on the basis the designs. 

Show: 

Figure 1 a schematic representation of a conventional measuring instrument also into the urethra introduced catheter; 

Figure 2a a pressure at rest profile of the bladder (broken) and the urethra (fully taken off); 

Figure 2b a stress profile of the bladder (broken) and the urethra (fully taken off); 

Figure 3 a first execution form of the catheter according to invention; 

Figure 3a a cut A-A by figure 3; 

Figure 3b a cut B-B by figure 3; 

Figure 4 a second execution form of the catheter according to invention; 
Figure 4a a cut A-A by figure 4; 
Figure 4b a cut B-B by figure 4; 
Figure 4c a cut CC by figure 4; 

Figure 5 another variant of the second execution form of the catheter according to invention, 

Figure a' a cut A-A by figure 5; 

Figur 5b einen Schnitt B-B durch Figur 5; 

Figure 6 the catheter in accordance with figure 5 introduced to perspective representation, into the urethra and bladder; 
Figure 7 the catheter in accordance with figure 5, clamped into a retreat mechanism. 

In figure 1 are the bladder 1 and the urethra 2 of a Mrs. schematically shown. Into the bladder 1 a catheter pipe 3 is 
imported by the urethra 2. At the end of the catheter pjpe 3 inserted into the bladder 1 is an opening 4, which forms the 
end of a line 5 led by the catheter pipe 3. The line 5 is connected with a pump 6, of which from liquid into the bladder 1 
can be inserted. Furthermore is at the end of the catheter pipe inserted into the bladder 13a pressure absorber 7 in 
form of a Microtransducers disposed. The pressure absorber 7 is connected by an electrical line 8 with a measuring 
instrument 9 led by the catheter pipe 3 for the measurement and recording of the bladder pressure. Further is in the 
middle range of the catheter pipe 3, which in the urethra 2 to lie comes, likewise as Microtransducer trained pressure 
absorbers 10 disposed. This is connected by an electrical line 11 with a measuring instrument 12 led by the catheter pipe 
3 for the measurement and recording of the urethra pressure. If the female patient coughs, then the internal delta of the 
urethra 2 is extended, like this by the broken lines is suggested, with the consequence that the liquid in the bladder 1 
arrives at the pressure absorber 10. The pressure absorber 10 measures therefore with cough impacts not only or even 
less the pressure surge, but also or essentially that, exercised by the closing muscle of the urethra 2 on it, which will 
transfer 1 by the increase in pressure in the bladder caused and from the liquid in the bladder over the funnel-like 
extension of the urethra 2 to it. becomes the catheter pipe 
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For the statement of a Inkontinenz the catheter pipe 3 is withdrawn in the urethra, in such a manner that the pressure 
absorber 10 in the urethra moves from the inside outward. In figure 2a is the dependence of the pressure measured by 
the pressure absorber 10 on the way put back in the urethra and/or. the time as fully taken off line represented. 
Comparatively to it the unchanged pressure of the bladder 1 is represented as broken line. Both lines become designated 
as pressure at rest profile. 

Figure 2b shows dependence of both pressure absorbers the measured of pressure again from the place of the pressure 
absorber 10 in the urethra and/or. from the time, if the female patient is arranged, repeats to cough. The cough impacts 
cause pressure surges at both pressure absorbers. The curves in figure 2b become as urethra stress profile (fully taken 
off) and/or. Bladder stress profile (broken) designated. 

How initially it described must be avoided that the pressure absorber 10 in the urethra 2 with pressure surges of the 
liquid in the bladder 1 is subjected. If this succeeds, then no Inkontinenz is present in accordance with figure 2b if the 
highest pressure peaks of the urethra stress profile (fully taken off line) lie over the highest pressure peaks of the 
bladder stress profile (broken line). In the reverse case the closing force of the closing muscle of the urethra is smaller 
than the thrust force, with the consequence exercised of the liquid in the bladder, that a Inkontinenz arises. 

Figure 3 shows a first execution form of the catheter according to invention, with which a sealing of the internal urethra 
delta is possible. The catheter pipe 3 is directly here in principle trained, as the conventional catheter pipe in accordance 
with figure 1. Same characteristics are designated with same reference symbols. It is new that between at the end of the 
catheter pipe 3 disposed pressure absorber 7 and the pressure absorber 10 on the catheter pipe 3, angeordenten within 
the middle range, are a balloon 100 disposed. This is connectable over a line 102 with a pump 103 leading by the 
catheter pipe 3, from which a fluid, i.e. a liquid or a gas to the balloon 100 to be pumped can, so that this blows up itself 
and seals the internal muzzle range of the bladder 2 (see figure 1) against the bladder 1. Because of the balloon 100 the 
catheter cannot be withdrawn to the receptacle by stress profiles no more. In order to make the receptacle possible of a 
stress profile nevertheless, are in longitudinal direction of the catheter pipe 3 a number of further pressure absorbers 
HOa-llOe disposed, which are connected over by the catheter pipe leading lines llla-llle with appropriate devices 
112a 112e for the measurement and recording of the urethra pressure. At the end of the catheter pipe 3 remaining 
outside of the urethra a hook 113 is for the springy attachment of the catheter, how is still described later this. 

Figure 4 shows a second execution form of the catheter according to invention, whereby elements, which are equal as 
with the catheter after figure 1 or figure 3 with the same reference numbers as there designated is. New it is here that is 
200 disposed on the catheter pipe 3 a shorter jacket pipe, which surrounds the internal catheter pipe 3 concentrically 
and is adjustable on this. At the Einfuhrende of the jacket pipe 200 diametrically oppositely two pressure absorbers 210, 
210 are ' intended, with which with withdrawing the jacket pipe 200 the urethra profile can be determined. The two 
pressure absorbers 210, 210 ' are over in the wall of the outside jacket pipe 200 running electrical lines 211, 211 ' 
connected with measuring instruments 12, 212 ', with which the pressure in the urethra can be measured and noted. 
Also here again 3 disposed pressure absorber 7 is and both at the end of the jacket pipe 200 pressure absorbers present 
210.210 ' on the internal catheter pipe 3 a balloon 100 disposed between at the end of the internal catheter pipe, which 
can be filled in the way described in connection with figure 3. To mention it is still that at the end of the jacket pipe 200 
remaining outside of the urethra a driver ring is aneordnet, which serves for the retreat of the jacket pipe, as this is still 
described later. 

In figure 5 a variant of the second execution form of the catheter according to invention is shown in accordance with 
figure 4. Also here same elements as there designated with the catheters in accordance with the figures 1.3 and 4 again 
with same reference numbers as are. The catheter consists here again of an internal catheter pipe 3 and an outside 
jacket pipe 200 adjustably disposed on it. Femer ist auch hier nachst dem Ende des inneren Katheterrohres 3 ein durch 
das Katheterrohr fullbarer Ballon 100 zum Abdichten der inneren Harnrohrenmundung vorgesehehen. It is new that the 
pressure absorber which can be planned at the end of the internal catheter pipe 3 is formed by an opening 307, which is 
connected by a line 308 with a measuring instrument 9 running by the internal catheter pipe 3 for the measurement and 
recording of the bladder pressure. It is furthermore new that at the Einfuhrende of the jacket pipe of 200 pressure 
absorbers which can be planned is likewise as opening 310 trained, which is connected by a line 311 with a measuring 
instrument 12 running between the internal catheter pipe 3 and the outside jacket pipe 200 for the measurement and 
recording of the urethra pressure. Urn in die Harnblase 1 Flussigkeit einfuhren zu konnen, ist hier zwischen dem 
ausseren Mantelrohr 200 und dem inneren Katheterrohr 3 eine weitere Leitung 305 vorgesehen, die am Einfuhrende des 
ausseren Mantelrohres 200 in eine Offnung 304 mundet. At the other end the line 305 is connected with a pump, which 
promotes the liquid, which is to be introduced into the bladder. If the outside jacket pipe 200 is withdrawn for urethra 
pressure measurement, then liquid can be delivered subsequently over the line 305 and the discharge opening 304, 
which adjusts the area freed by withdrawing the jacket pipe 200 in the urethra. The line 305 serves therefore also as 
perfusion line. With 302 a gasket between the internal catheter pipe 3 and the outside jacket pipe is 200 designated. 

Figur 6 zeigt den in Figur 5 dargestellten Katheter schematisiert in perspektivischer Darstellung, eingefuhrt in die 
Harnblase 2 und die Harnrohre 1. Same elements were provided also here again with same reference symbols. Neu 
gegenuber Figur 5 ist eine auf dem inneren Katheterrohr 3 vorgesehene Skala 402, an welcher der Ruckzugsweg des 
ausseren Mantelrohres 200 durch die Harnrohre 2 gegenuber dem inneren Katheterrohr 3 abgelesen werden kann. It is 
furthermore new that by means of a tension spring 400 on the internal catheter pipe 3 a tension is exercised, which 
presses and thus reliably seals the blown up balloon 100 against the internal urethra delta independently of the 
situation, in which the female patient is with the examination. The tension spring 400 is on the one hand stationary and 
on the other hand at the hook 113 attached present on the outside end of the internal catheter pipe 3. 

Figure 7 shows a retreat mechanism, with which a temporally controllable retreat of the outside jacket pipe 200 opposite 
the internal catheter pipe 3 is possible. With 500 a stationary engine housing is designated, attached at which the 
tension spring is 400 with an end here. The other end of the tension spring 400 attacks again at the hook 113 at the 
outside end of the internal catheter pipe 3. Von dem Motorengehause 500 geht eine Tragerschiene 501 aus, auf der ein 
Mitnehmer 502 verschiebbar angeordnet ist. The driver stands with the driver ring 201 planned at the outside end of the 
jacket pipe 200 in interference. Within the carrier rail 501 runs a not visible spindle, which is propelled by the likewise 
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* not visible engine in the housing 500. The spindle runs in a link body connected with the driver 502 with the 
consequence that the driver 502 is withdrawn on turn of the spindle. It is naturally also possible to withdraw the whole 
carrier rail 501 for example, if it is designed as rack and combs also one of the engine propelled gear wheel. 
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1. Catheter for the blowing and urethra pressure measurement with the human beings, in particular with females, 
consisting of a catheter pipe with a first pressure sensor at its end which can be inserted into the bladder and at least a 
second pressure sensor in its middle range, which comes to lie after inserting of the catheter pipe in the urethra, 
characterised in that at the catheter pipe (3) between the first pressure sensor (7, 307) and the second pressure sensor 
(10, HOa-llOe, 210, 310) means to the sealing of the internal urethra delta intended is. 

2. Catheter according to claim 1, characterised in that the means to the sealing of the urethra delta by on the catheter 
pipe (3) a disposed and over this with fluid a fillable balloon (100) from the outside is formed. 

3. Katheter after one of the preceding claims, characterised in that in the middle range of the catheter pipe (3) in tubing 
longitudinal direction several pressure sensors (10, HOa-llOe) disposed are lying one behind the other (Fig. 3). 

4. Catheter according to claim 1 or 2, characterized thus, daB the catheter pipe (3) by one opposite this adjustable 
casing tube (200) is surrounded, at its end the second pressure sensor (210,310) is (Fig. 4-7). 

5. Catheters according to claim 3, characterised in that in the middle range of the catheter pipe (3) in tubing 
circumferential direction of at least two pressure sensors disposed are. 

6. Catheters according to claim 4, characterised in that at the end of the casing pipe (200) in tubing circumferential 
direction of at least two pressure sensors disposed are (Fig. 4). 

7. Katheter after one of the preceding claims, characterised in that the pressure sensors in an educated manner by 
Mikrotransducern (7,10,110a-110e, 210) are outward led their leads (8,ll,llla-llle, 211.211 by the catheter and 
with pressure gauges (9,12) are connectable (Fig. 1-4). 

8. Catheters after one of the preceding claims, characterised in that the pressure sensors by openings (307,310) are 
formed, which form the output of by the catheter lines (308,311), led outward, which are connectable with outside 
pressure gauges (9,12) (Fig. 5-7). 

9. Katheter according to claim 3, characterised in that at the end of the catheter pipe (3) an opening (4) is intended, 
which forms the output of one by the catheter pipe (for 3) led line (5), which is connectable with a pump (6) to the 
insertion of fluid into the bladder (1) (Fig. 3 and 4). 

10. Catheter according to claim 4, characterised in that at the end of the casing tube (200) an opening (304) is 
intended, which forms the output of one by the casing pipe (200) for led line (305), which is connectable with a pump 
(6) to the insertion of fluid into the bladder (1) or to the perfusion of fluid into the urethra (2) (Fig. 5-7). 

11-catheter after one of the preceding claims, characterised in that a cocking mechanism is intended, by means of which 
the catheter pipe (3), carrying the sealing means, is settable under a voltage, which has the tendency, the catheter pipe 
(3) out of the bladder (1) to pull and with it the sealing means against the internal urethra delta to press (Fig. 6 and 7). 

top 

12. Catheter according to claim 11, characterised in that the cocking mechanism by a tension spring (400) is formed, 
which is connectable with their end stationarily embodyable and with their different one with the catheter pipe (3) (Fig 6 
and 7). 

13. Catheter according to claim 4, characterised in that a retreat mechanism for withdrawing the casing tube (200) 
opposite the catheter pipe (3) is intended, by means of which the catheter pipe (3) is flexibly fixable to a large extent 
stationarily however and by means of which furthermore the casing tube (200) is motor according to a given time course 
opposite the catheter pipe (3) in the urethra (2) withdrawable. 
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schen. Irrabesendare bei Frauen, bestohend aus 
einem Kathetefiohr mtt atnem ersten Druckaufhen* 
mcr en aelnem in die Harntotase eifizufGhrefiden 
Ende und mmdestene elnem zwetten Dmckmrtheh- 
mar In sefnem mfltleren Berefch, watcher nach 
daasan BrrfQhron dea Kaftetermhrea m der 
Hamrfihra zu Began konunt 

Kaiheter der hlar b e t na chteten Art linden An- 
wendung zur Metsung etnas Heinrflhrervuhe-und 
*tre*proflfee bel hanMconftientdn Menechen. Her- 
mnkonflnenz let der metftztnlathe Begrtff dafOr, del 
aus der Hambtaae etnee Menachen, inabesondere 
alner Rmi Ober die Kamrdhr* entgegen sarom 
(ihram) Wilton Urfci austrftt Die Inkontfnenz ha im 
wesentfichen zweJ Ursaohen. D2a aina Ursache 1st 
bteeenbetflngt Die andere Uraacha iat ver- 
schluflbedingt Die bJasenbecfingte Ureache kann 
med?kament5a behandot warden. Die ver- 
schtufibdlngtB Ursache artordert eaie operative Be- 
handling, FQr den Arzt let ea ertordarllch, herau* 
zuflnden, wolche der betden Uraaehan vorfiegt, be- 
vor die BehandJung wjfgmsmmm wW. 

Urn die Ursache zu ermrfcetn, wfrd der Katheter 
In die Hamrflhra elngsfOhrt, ao daj aein vordsms 
Ende in die Hamblasa hJnefnnagt Dam wind der 
Kaiheter air Drucfcmessung langsam 
rurOckgezogan, Bairn ZurOckzJehen wind die Patte- 
rrtin aufg&torctert mehrfach zu hustan. Durch die 
HustensttBe aoO elneraefts impuisartig Druck auf 
die Blaae ausgeObt warden, und andarerserte aofl 
dar Schlteflmuakai der HamrOhm veianlaBt warden, 
die Schfeflkrtft impufrartig zu emfthan. Beida 
Oruckaufnehrnar maiden dementeprediend bel Mu» 
stenstCBen ainan erhShten Druck. Die von dam am 
Ende das Katheterrohres stammenden Druckspfr 
2m aind wfihrend dea Herauszlehena das Kethetor- 
rohres etwa gleich hoctt Die von dam am mittteren 
Berelch das Kathaterrehrea beflndHchan DruckauN 
rtehmer stammenden Pr u ctap ltza n Gagen auf airier 
gew6ttrten Kurve. Dlea wM damit arfrtfirt. daB die 
Schlteflkratt dea SchOeAnuafcab dar Hamrfihr© on> 
sabhSnglg und etwa Im mftflaren Bereich zwischen 
den betden Mundungen am gn9£tan let Dtoaam 
eog. Riihedruckprofy Oberlagam sfcfi dartn <fis 
Drucksptoen, die nach dar bteher allgemem vertre- 
tanen Aufflassung tire Ursache dartn haben. dafl 
die SehtteAkraft dea SchllaJmuakete bel Ho- 
stenstDBen Impuisartig arhOht wkd. Vergtercht man 
nun die durch wloderhott© Hustanatdte verursach- 
ten Druckproffle dar boidan Druckaufnoh rner. die 
such ate Streflproffle bazefchnet warden, ao ergtat 
sich nach der blahar geftondan Auffaaaung dam 
zwingend der Nachwete fur tin* veischJuflbdbigtB 



Wflontinenz, wann die hochstan Druckspftzen das 
rterru^hrenmreBprofllaa, daa von dam kn mtttteran 
Bereich des Kalh©terrohfa$ angeoidnatan Drv> 
kaufhahmer atamim, nJedrtg^ ahd ala die entspra- 
e chenden Druckspftzen daa H&mbteanatmfipro^ 
daa von dam am Ende daa K aftetermhraa befindfi- 
chan Druckaufnehmer itammt Diea daahato. waO 
dann der von dar Harnbteae auf den SchHeBmuakal 
wlikende Fluaalglojttadruek grQBer let ate dar 
ro SchfieBdruck des SchHefirniiskBla. 

Tnxz dlaaar achelnber aindeutlgen phyaikal- 
schen Verhiftntsse mute knmer wleder festgasteOt 
warden, dai db aus dan MefergebnJaaen gazoge- 
ne* SchlQaae betrehmd daa Varilagen einer Into- 
18 nUnenz nicht mft den tettSchMchan Mnlschwi 
VerhSfinbaen Qbevainafiminan. Mtt anderan Wor- 
ten, in FfiDen wo der Hfimrdhrendruck den Blasan- 
druck bei HuatanatOfian DberaHeg. konnta kftnbch 
Wcontinenz festgeatam warden und umgekahrl 
» Der Erflndung Hegt die Aufgibe zugnmde, elne 
MBglchkaJt zu schaffen, urn aufgrund dar mtt eo> 
am Kathetar dar eingsiga b esc hrte b enan Art ar- 
ziehBn MeHergebnisse eindeuoge Auaaagan Ober 
die Verschki£krSftB machen zu k&rmen. 
n Zur LBaung der Aufg^anataOung wind vorga- 
achlagaiu dafl an dam Kathatanohr zwfschen dem 
eraten Druckaufnehmar und dam zwaKan DruckauN 
nehmer ein MHtal zum Abdrchtan der inneran 
Ha^rfihrefunQndung vomaaahon wkd. 
ao Die Erflndung gent von dar Erkanntnts aus, dae 
Unoche fur das Entatehen dar Druckspttzan einas 
HamrShranstrefiprtrfiles nicht aHain db bei Hu- 
ata na tdflan Impuisartig emOhte SchQefloaft daa 
Schltelmuskate dar Hamrfthra Iat aondam daj 
* eine weHere KomponentB Wnzufcommt Diesa wqh 
tare Kdmponante hat tire Lkaacha dartn, daj alch 
beieinem Hustertsto* die Hamn5hra von ihrar inne* 
ran MQndung her kurztrlaflg trtehtorsrtlg erwetort 
wodureh untar Druck atahenda ROaatgJhat (Urln 

40 odar eine In da Blase etngefDhrte MeOUasigkBH) 
8ua der Hambbsa an dan bn mttberan Berafoh dea 

Duutuouion uruuMiinienrner 
• Harnn^hranmDndav arflnebinga- 
gemfij abgadichtat wird, ao wfrd die erw&hnta wat- 

41 tarn Komponenta eilmlnbri 

Bne eiiifeuJM) und zweckmSfige MSgfchfceit 
zur praktfschen RaaJtolerung daa arfindunga* 
gamSJan VorsGhlagea kann darfn bestahen* daj 
dee Mfttel zum Abcflchtan dar HarnrfihnanjnQnduftg 
90 von ofnom auf dem Kstheterrohr angaordnotan und 
Ober dlases von auBen mtt e*nem Fluid 
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Es 68i an dteser Stefle bemerkt daB Baltonfca- 
thater, die audi die HamrOhrenmOndung abdlch- 
ten. bekannt Bind, m diesen bekanrrton BeJbnio> 
thetem kann jedoch nfcht der Druck * der 
HamrOhre gemessen warden. Die wesentUche 
erfindertsche Letetung wird deshaJb darin gesehen, 
dlo Mogliehkaft der Abdfehoing, betaplelswelas 
durth amen Ballon, bei einem Katheter der efn- 
ganga besehrlebenen Art vorzuaehen, mft dam 
sowohJ der Druck in dar Blase ate such der Druck 
In dar HamrShra gtetetaefflg geme&san warden 
soJL Urn zu der erflndungagemUen L5sung zu 
kommen, muflte ena die oben beachrtebene 6r- 
kenntnla Qber die Urtache blaheriger FaruschlOsse 
bei der Auswertung der Meftergsbnisse 
warden, 

Da das MfteJ zum Abdtehten der innaren 
Hamr6hrenm0ndung, wte beaehrieten t an darn Ka- 
theterrohr vorgesehen warden eoll, 1st es techntach 
rocht mflgfteh. das Katheierrohr zur Ermrffiung dee 
HarmOhferwreflprofiles, wte bisfter, bei der Mes- 
sung zurOckzuzierierL Urn dennoch ein Strefiprofil 
Qber die Iflnge dar Harntfhre zu erhalten. wW 
gemtfl einer erstan AusfOhrungsforrn der Erfindung 
vorgeaehlagan, daB Im mftoeren Beretch dee Ka- 
theterrohree in RohriSngsrfcrttung hJnterefnanderfle* 
gend rnehrere Druckaufnehmer angeordnet Bind 

Bne zwafte AuafUhrungafbrm kann darin best** 
hen, da£ daa Kathaterrohr von einem gegenQber 
dleaem verachfebbaren Mantelrohr umgeban lit an 
dessen End© sjch der zwerte Druckaufnehmer be- 
findet VV&hrend daa Kathaterrohr bei der Meesung 
in seiner abdlcfnenden Steflung verbleJbt kann 
darm daa Mantelrohr zurOckgazngen warden. 

Sn wefterer Verschtag zur WoterMdung daa 
arflndungagemfifian Kathetera kann bei der erstan 
Ausfuhrungafbrrn darin bestehen» daB hn mrtferen 
BereJch dea Kathsferrohres In Rohrurrtfangsrldv 
tung mindestena zwel Druckaufnehmer angeordnet 
vrerden, Der gleiche Gadanke auf die zwerte 
AusfQhnjngaforrn angeordnet bedeutet daB am 
Ende dea Mantetrohree in RohrumfenQsrkJiturg 
mlndestena zwel Druckaufnehmer angeordnet slnd. 
Vorzugswefee werden die beiden Druckaufnehmer 
diametral gegenQberttegend angeordnet Dadurch 
1st aa mSgfch, den Hamrfihrendruek nicht nur an 
einer StBlle der Hanufihrenwandung, beispiete> 
waiae oben zu mesaen, aondeni oben una union. 
Bna darartigB Messung kann von wisaen- 
schaftttchem tnteresao seta, betapieisweiaa urn alna 

Die Druckaufnehmer kflnnen. wle bekannt von 
Microtransducem gebiidat ealn, deren An- 
BChluBleitungan duroh den Katheter nach auflen 
gefOhrten und mit Dructonaflgerfitan verbindbar 
sind. Ahematfv dazu 1st es aber such mttgflch, dto 



Druckaufnehmer duroh dffhungen zu reafl8jeren, 
die den Ausgang von durch den Katheter nach 
auBen gefdhrte Laltungen bilden. we tens mft 
auBeren DruckmeBgerfitan verbindbar sind. 
« Bai der erstan AuetuMmgsform des erfln- 
diJngsgamaBen Kathetera kann tamer, wie an sich 
bekannt am Ende des Kathetarrorra eine Oflnung 
vtxgesehen warden, die den Ausgang einer durch 
daa Kfltheterrcrr gefOhrten lectung bidet weiche 

ro mit einer Pumpe aim Snfuhren von ROasfgkatt In 
die Hamblase verbindbar tat F0r <fie zwefte 
AuefDJmmgsform dea erflndunoagamiBen Katha* 
tefs wird demgegenQber vorgeschlageri, daB die 
Offnung den Ausgang einer durch daa Mantelrohr 

7S gefQhrtan Letting bftdet wobai ale Leftur^ wieder. 
urn mft einer Pumpe zum BnfQhvan von FlussJgkett 
in die Hamblase verbindbar let Da daa Mantelrohr 
hler zurOckgeaogen wird, kann Qber die erwfihnta 
Oflnung bzw. Leftung zusfitzllch noch RQasigkBlt hi 

so die Hamrdhre emgebttet warden, urn das durch 
das ZurOckzlehen frelwerdendo Voiuman mft 
ROasigkeft zu Allien (Perfusion). 

Urn state eine siehare Abdtehtung zu 
gewfihrteisten und die Masaung nicht nur In sJtaen- 

28 oar Stellung der Patftentln durehrtlhran zu 
kfinnenHWird welterhjn vorgaachlagan» daB eine 
Spannehirkhtung vorgesehen 1st mftteto welcher 
das daa Abdlchtmtttel tragande Kaihetarrohr unter 
eine Spannung setzbar 1st die die Tandanz hat 

so daa Kathetarrohr bub der Hamblase herauszuzle- 
hen und damtt das AboVMrnittet gegen die irmere 
HamrfhrerrmOndung zu pressen. Db SpanneJnrlch* 
tung kann baiapielawelaa von einer Zugfoder gabfi- 
det aein, die mft Ihrem einen Ende ortstast vararv 

X kerbs/ iat und mit Ihrem anderen Ende mit dam 
Kathaterrohr verbunden werden kann. 

Urn bai der zweften AusfOhrungsforrn dar Ertn- 
dung ein zaltsteuerbares ZurQokriehen dea MarrtaK 
rohraa gegenQber dem Kathetamohr zu 

40 gawihrleistan. wird femer vorgasddagen, etna spe- 
zteDe RDckzugealnrichiung vorzuaehen. mfhaia wok 
cher des Kathetennhr wettoehand orbrfeet aber 
elestiach Ibderbar 1st und mrttete welcher femer daa 
Mantelrohr motonach entsprachand einem vonje 

m gebanen 2affrortauf gegenQber dem Kathaterrohr 
in dar Hamrtihre zurOoioiehbar 1st 

Ausfuhrungabeispiete der Erfindung werden 
nachfoigand anhand der Zelehnurtgan beactirtaben. 
EszBfgen: 

SO Rgur 1 eine schemattache DarateOung einer 

herkDmm&chan MeBanordhung mit In die 
Hamrflhf© elngafOhrtam Katheter; 

Rgur 2a ein Ruhodruckprofil der Hamblase 
(gestrtcheft) und der Hamr5hre (von ausgezogan): 
is Rgur 2b atn StreBprofil der Hambiaaa 

(gestrlchoit) und der Hamrihre (vofl ausgezogan); 

Rgur 3 eine arete Au^fQrtungsform daa ar* 
flndungsgernfiBen Kathetars; 



3 



08/05 2008 12:02 FAX 020 8293 5820 

5 



Brahan Jones 8 Company ♦ Iandiorio & Tesk |£005/oh 
0 268 690 e 



Rgur 8a einen Schnrtt A-A durch Rgur 3; 

Rgur 3b einen Schnttt B-6 dutch Rgur 3: 

Rgur 4 aine zwehe AusfDhrungsftsm dee 
erflndungagemfitoi Katheters; 

Rgur 4a alnan SchrtHt A-A durch Rgur 4; 

Rgur 4b einen SchnJtt B-B durch Rgur 4: 

Rgur 4c alnan Schnrtt C-C diffph Rgur 4; 

Rgur 5 afoa andere Varterrta bar zweiton 
AusfQhrungsterm das erflndungsgemiUon Kams~ 
tare. 

Rgur 5a einen Schnltt A-A durch Rgur 5: 

Rgur Sb ecnen 6chnftt B-B durch Rgur 5; 

Rgur 8 dan Kathster gem&£ Rgur 5 in 
perspektMschar DnfelJung, elngefQhrt in die 
HamrOhre und Hamblase; 

Rgur 7 dan Ksthotar gemfla Rgur 5, einge 
epannt to cine RnrJcjiiQseinrlchtung. 

In Rgur 1 shd die Hamblaae 1 und dla 
HamrOhre 2 einar Frau Bchematoh dargestaftt In 
die Hamblase 1 1st durch die HamrOhre 2 aln 
Katheterrohr 3 etogefOhrt An dam In die Hamblaae 
1 elngefOhrten Bide das Katfieterrohres 3 beftndet 
sJch aine Offnung 4» dla das Enda alner durch das 
Katheterrohr 3 gefuhrten Leftung 5 faildat Die Ut- 
tung 5 Ist mrt einar Pump© 6 vorbunden, von 
waterier aus RQssigkeft in die Hamblase i ein- 
gefOhrt warden kartn. Femar 1st an dam In die 
Hamblase 1 etrtgeflhten Ende dee Kaiheterrohres 
3 em Druckaufnehmer 7 In Form etnaa Mlcrotrans- 
ducers angeordnei Par Druckaufnehmer 7 let Qbar 
elne durch das Katheterrohr 3 geffihitB etekfcische 
Lattung 8 mft einem Malgerfli 8 zur Mesaung und 
Aut2eichnung daa Hambtesendruckas verbunden. 
Weftarhfn 1st Km mttttoren Bereich dea Kalheterrch* 
res 3, der In der HamrOhre 2 zu Degen kommt aln 
ebanfaDs ala Mlcrotransduoer auagebfldetar Drue* 
kaufrtehmer 10 angeocdnst Dtesar 1st Gber aine 
durch daa Kathatarrohr 8 gefOhna etoktrisohe Let- 
tung 11 mft elnem MeJgerit 12 zur Mesaung und 
Aufzeichnung dee HamrOhrendruekas verbunden. 
Warm die Pattamln hustet so wlrd die Inner© 
MQndung der HamrOhre 2 erweftert wie diee durch 
die gestrtdieton Linian angedeuftet tat, mft der 
FdJge. daa die In der Hamblase i beflndOche 
FlOsaigkBlt an den Druckaufhehmar 10 getengt Der 
Druckaufnahmar 10 mitt demnach bel Hu- 
stsnstOfien nlcht nur oder sogar wenlger den von 
dem 8chIleflmuBtaBl der HamrOhre 2 auf Am aus- 
geTJbten Drucksto A, eondem such oder kn wesentl- 
chen denjanlgan. der durch die DruckerhOhung In 
der Hamblase 1 verunsacht und von der in der 
Hamblaae beftndHchen Ffflsalgkalt Qbar die trichta* 
rartlge Erweftsrung der HamrOhre 2 auf Dm 
Qbertragan wlrd. wlrd das Katheterrohr 

, Zur FeststsBung einar Irtontlnenz wlrd das Ka- 
theterrohr 3 In dar HamrOhre zurQckgezogon, 
derart, dafl der Drudcaufhehmer 10 fn der 
HamrOhre von Innan nach auBan wondert In Rgur 



2a 1st (fie AbhSngigkeft des von dam Druofcaufneh- 
mer 10 gamessanan Druckes von dem In der 
HamrOhre rurOckgetegten Weg bzw, dar Zaft ate 
veil ausgeaogene Unle dargesteflt Vergletchswelse 

o dazu 1st der unverSndarta Druck der Hamblaae i 
ats gestrtchete Unle dargestaOt Beida Lirden wer- 

.den eia RuhedruckpnDin.beiaich^ 

Rgur 2b rergt die Abhlngfekeit des von dan 
beiden Druckaufriehmam gamessane Druckea wis- 

ro derum vom Ort dee Druckaufnehmare 10 to dar 
HamrOhre bzw. von dar Zett warm die PaBantm 
veranlaft wird, wtederhott zu hasten. Die Hu- 
stBrwtoae verursacben en beiden Druckaufnehmem 
DruckstOfta. Die Kurven in Rgur 2b warden da 

is HanrOhrenstreaprotU (voO susgszogen) bzw. Ham* 
blanenatietprofll (gaatrlGhalQ bezetehnet 

Wie erngartgs beschrteberu muB vgrmteden 
warden, daS der Druckaufetahmer 10 In dar 
tonrOhre 2 mft DruokstOaen der m der Hamblaae 

& 1 beftndlchen RGssigkelt baautschlagt wlrd. Worm 
dies geBngt, so tegt gemU Rgur 2b darvi keine 
tnkontrnenz vor» warm die hOchsten DrucfcspJtzen 
des HamrOhrenatreaproflies (vol) auagazogena 
Unie) fiber den hOchsten Dructeptam des Ham- 
as blasenstmfiproflles (gestrichelte Unle) Degen. fan 
umgekahrtsn Fafle ist de Schlefikraft des 
SchDeamuskals dar HamrOhre gertngar ala dla von 
der FlQssigleejt In der Hamblase ausgedbta Druck- 
krafl mtt dar Fotge P da£ sine Inkonflnanz auftrHL 

so Rgur 3 zelgt efne erste AusfOhrungstorm daa 
erflndung8gam20en KalhelerSi ffllt dem efne Ab* 
dlchtung dar Inneran HamrOhre nmQndung mOgllch 
1st Das Katheterrohr 3 1st hfer Im Prtrdp gtefch 
ausgebfldet wte daa herkOmmllche Katheterrohr 

J6 gemSB Rgur 1. Gleiche Merkmale skid mrt gter 
chen BezugszDlchan bezatehnel Men 1st dai zwi- 
schen dam am Ende das Kathatarrohrea 3 an* 
g eordneian Dmckaufnehmer 7 und dem Im mttlla- 
ren Bareich an ge otd e rd a n Druokaufharimer 10 auf 

40 dem Kathete r rohr 3 eta Ballon 100 angeordnal ist 
Dleser Ist Qbar aine durch daa Katheterrohr a 
fOhrende Lettung 102 mft e*ner Pump© 103 ver- 
blndbar, von weichor bus otn Fluid, diu ekie 
ROsslgkelt oder ein Gas to den Ballon 100 

46 gepumpt warden (cam, ao daa cflesar rich aufbtffiit 
und dan Inneran MOndungsbereich der Hamblase 2 
(slehe Rgur 1) gegen die Hamblase 1 hto ebdidv 
tst Wegen des BaDone 100 kann der Ksthetsr w 
Aufnahma von Stre&rofnen nicht mahr 

$o curOckgazogen warden. Urn dennoch die Aufnmh- 
me eines StreBprofiles zu ermOglichen, stod In 
Ungsdchlung das Ketheterrohres 9 elne ReHie 
wetterer Druckaufnehmer H0»>1iOe angeordnet 
die Dber durch das Katheterrohr fOhrende Laf 

65 tungen 111a-111e mft entsprechendan GerStsn 
112a 112a zur Messung und Aufzelchmng das 
HejnrOhiwtdruokee verbunden alnd. An dam 
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autorhalb der Hamrohre blelbenden Ende des Ka- 
theterrohres 3 beflndet sich etn Haken 113 mr 
fedemden Befestigung des Katheters, wis dies 
spfter noch besohrieben wird. 

Rgur 4 zetgt efne zwerte Ausffjinmgsform des 
erflndungagmtten Kathetere. wobel Etemente. die 
gtefch sind wle bei dam Ketheter nach Rgur 1 ©der 
Rgur 3 mit den gluichen Bazugsaffem wis dort 
bezatehnet slnd. Men bt hler. dafl auf dam Kathe- 
tBrrohr 3 ein kOrcerw Manteirohr 200 angeordnat 
(at, das das Innere K ath p terra hr 3 ko nzant rt sc h 
umgibt und auf djeeem verachrabbar 1st Am 
EWDhrende daa Marrtelmhras 200 aind diametral 
gegenOberflegend zwai Dmckaufrtthmer 210, 210 
vorgesenen, mft denen beim ZurQckziehen das Ma- 
ntelrohres 200 daa Hamrflhranproa ormttteft war- 
den term. Die beiden Druckautohmer 210, 21(T 
slnd Qber In dor Wandtmg daa fiuflemn Marrtelroh- 
res 200 vertaufende eJektrische Leftungen 211,21V 
mlt Meflgoriten 12, 21? varfaunden. mlt denen der 
Druck In der Hamnlhre gamesaan und aufgezelcn- 
net warden kann. Audi hler let wtederum zwischen 
dam em Ende dee fnneren Kaiheterrohres 3 an- 
geordneten Druckaufnehmer 7 und dan beiden em 
Ende daa Mantelrohres 200 benndfehen Dmckauf- 
nehmem 21 0,21 (T auf dem tmeren Kathetermhr 3 
eln BaJton 100 angeordnat der In der fm Zusenv 
menhang mil Rgur 3 beschriebenen Wetse gefOlft 
werdan kann. Zu erwfihnen let nodw daj an dem 
auBerhaib der Hamrfihre verblelbenden Ende dee 
Mantelrohres 200 eln Mftnehmerrtng aneordnet 1st, 
der zum RQctaug das Mantelrohres dterrt, wle dies 
spfiter noch erlSutert wird. 

In Rgur 5 let efne Vartante der zwaltan 
AusfOhrungsform das erfindungsgemfiflen Kathe- 
ters gamflfl Rgur 4 gezeJgt Audi hier slnd gletehe 
Elements wle bei dan Kametem gemafl den Rgu» 
ren 1,3 und 4 wtederum mft gWchen Bezugszfffem 
wle Con bezeichnet Der Kathetar beeteht hier wle* 
derum aus elnem Inneren Kaiheterrohr 3 und eln- 
em darairf verschiobbar angeordneten fiufleren Ma- 
nteirohr 20a Femer 1st such hler nflchst dem Ende 
des Inneren Kathetorrohros 3 eln durch des Ketho* 
terrohr fQObarer Baton 100 zum Abdichten der in- 
neren HamrOhrenmOndung vorgesehehea fteu bt 
da* der am Ende des Inneren Kaiheterrohres 3 
vorzusehende Druckaufnehmer von elner Offnung 
307 gebifdst let, die Qber efne durch das Innere 
Katheterrohr 3 verisufende LeKung 308 mlt elnem 
Meflgerfit 9 zur Meesung und Aufzetehnung dee 
Hambtoendruckss verbunden 1st Neu 1st femer. 
daa der em BnfQhrende dee Mantatrohraa 200 
vorzusehende Druckaufnehmer ebenfafls als 
Offnung 310 ausgebUdet 1st, die Ober elna zwl- 
schen dem Inneren Kathatemrfw 3 und dem 
aufleren Manteirohr 200 vertaufende Leftung 311 
mrt einem MaBgerit 12 zur Messung und Aufzefch- 
nung des HarnrShrendruckec verbunden (St Urn in 



die Hambtese 1 ROsstgkeft eWOhren zu kdnnan, 
1st hler zwteehan dem fiufleren Manteirohr 200 und 
dem. inneren Kathetenohr 3 eine waiters leftung 
305 vorgesehen, die am SnfQhrende des fiufleren 
s MsntelnohreB 200 in eine Offnung 304 mQndet An 
dem andaren Ende iat die tehung 305 mit elner 
Pumpe verbunden, welche die ROssigkart fSrdert, 
die in tie Hambtese eingelerw warden sod Worm 
das fiuflec* Mantekohr 200 zur 

to Hemrohreridruclanesaung zurttekgexogen wind, eo 
kann Qber de LeKung 306 und dto Aus- 
sMmdffnung 304 RDastgkeR nachgeOefert werdan, 
welche den durch das ZurOckaehen des Mantel- 
rohree 200 In der Hamrfihre frelwerdenden Raum 

is eusgleicht Die Leitung 30$ dtent demnach euch 
als Perfustonstenung. MR 302 let eln Dtchtungsnng 
zwiachen dem inneren Katheterrohr 3 und dam 
aufienm Manteirohr 200 bezeichnat 

Rgur 6 zeigt den In Rgur 5 dargeetaOton Kb* 

so theter schematlsiert m perspektMscher Dersttkung. 
eingefQhrt In die Hambleee 2 und die Hamrehre 1. 
Auch hier slnd gleiche Elements wjederum mft 
gleichen Bezugszelchen vemehen worderu Nau ge- 
genOber Rgur 5 1st eine auf dem tmeren Kathetar* 

as rohr 3 vorgesahene SkaJs 402. en watcher der 
RQdzugsweg dee fiuBeren Mantelrohres 200 durch 
die Hamr6hre 2 gegenDber dem Inneren Katheter- 
rohr 3 abgelesen warden kann. Neu let femer. da£ 
mrttete elner Zugfader 400 auf das innere Katheter- 

so rohr 3 pine Zugspannung ausgeobt wird, die den 
aufgeblfihten Ballon 100 oegen die Innere 
HamrfihrenmOndung profit und dadureh etcher ab- 
dlchtet und zwar unabhAnglg von der Laflpe, in der 
sfch die PeHentfn bei der Urriarsuchung befindet 

sb Die Zugfeder 400 ist einerserts ortsfeet und artde- 
rerseits an dem am aufleren Ende des innaran 
Kathetarrahree 3 befind lichen Haken 113 befiaatlgt 
Rgur 7 zelgt eine ROckzugseirwichtung, rmt dar 
ein rettleh atauerbarer RQckzug dee aufleren Ma* 

40 ntelrohres 200 gegenDber dem inneren Katheter- 
rohr 3 mdgOch Ist Mlt 500 tet ain ortsfeatee 
Motorengehfiuse bezefchnet an dam hier die Zug- 
feder 400 mlt errtem Ende botes flgl fast Dae andara 
Ende der Zugfeder 400 grefft wtederum an dem 

45 Haken 113 am fiufleren Ende das Inneren Kafteter- 
rohres 3 an. Von dem Motorengehfiuse 500 gent 
eine Trfigerschlene 601 aus. auf der ein MHnehmer 
502 v er echfe bbar a ngeordnat Ist Der Mrtnehmar 
steht mft dem am fiufleren Ende des ManfeobDhree 

so 200 vorgeeehenen Mttnehmerrtng 201 In Bngrffl. 
Innerhalb der TtSgerechiene 501 verfiuft etna ntaht 
sterrtbare Spindei. die von dem ebenfafls rridit 
Sfchtbaren Motor im Gehiuse 500 angatrteben 
wird. Dte Splndel Ifiuft In efner mlt dem Mrtnehmar 

sb 502 verb u ndenen Spindelmutaar mft der Fo*ga, dafl 
dar Mrtnehmar 502 bei Drehung der Splndel 
zurOdajezogen wird. Es ist natorflch auch mdgUch, 
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die gan2B TrSgenschlene 501 zurilcfczuaehan, he> 
epietewetee, worm sie ab Zahnstange ausgebildet 
tot und mlt einsmvon dem Motor angetrfebenen 
Zahnradkfimmt 



Anspiucho 

1 Kathatar zur BlaaerHmd 
HanrBhrendrupkmesang balm Meoschen, insbe- to 
aonder© bei Ration, bestahend bus etaom Kafte- 
tenohr nut atom enstan Dwckaufnehmer an sri- 
nem In <fle Haffibtaae ehzufQhrenden Ends and 
minctestens einem zweten Drucfc&ufhehmer In sai- 
nem mHtteren Bereich, weteher nach EUtfOton des is 
tethatarohres In dor HamrShre zu Degon tommt 
dadureh gekennzsfchnet da* an dam Katheterrahr 
0) zwischen dem entian Dructeufhehmer (7. 307) 
und dem zweftan Oruckaufhehmer (10. 110e-l10e. 
210, 310) Bin MftBl aim Abdlehten dor hneren so 
HamrOhrenmGndung vorgesahen 1st 

2. Kathatar nach Anspruch 1, dadureh oetenn- 
zefchngt da* das NHttal zum Abdicftten der 
HamrOhrerunOndung von etnsm auf dam Katheter- 
rohr (3) angeordneten und Qber dlesas von auflen 2£ 
mlt einem Fluid fOUbaren Ballon 000) geblldet 1st 

3- Katheter nach ahem dar vorharoahan da n 
AnsprOche. dariurch gakannzeichnat. da* im mftfle- 
ran Bereleh das Katheierrohres (3) in 
Rohrlfingsrlchtung Mntarainandarflagand mehrcre so 
Dmckaufnehmar (10. 1l0a-110a) angeordnat srnd 
(fig. 3). 

4. Kathatar not* Anspruch 1 oder 2. dadureh 
gakannaaiehnat daB das Kaftetanohr (3) von ein- 

em gegenQber cflesem veredifebbaren MantBlrohr « 
(200) umgeben l«t an damn Enda efch dor zwetta 
DmckauCnehmer (210,310) befindet (Fig. 4-7). 

5. Katheter nach Anapruoh 3, dadureh g o fca nn 
zetahnet da* tm mmteren Bareich dee talhetem*> 

w (3) In Rohrumtangariehtung mlndaatana zwei m 
Druckaufhahmar angeordnat afnd. 

B» Katheter nach Anspruch 4, dadureh getenn- 
zetahnet da* am enda das Mentebohree (200) in 
RohrumfarigsiiGhtung mindestens zweJ Onjckauf- 
nahmer angeortfnet aind (Rg. 4). m 

7. Katheter nach oinam dar vorhergahenden 
AnapfDohe, dadureh ga te imaatehnat da* cfla Dnx- 
laufnehmer von iHkrotraneduoam (7,10,11 Qa- 
1100,210) gebfldat find, damn AnschluBlettungen 
(8,H l ina-iiio^iiiii') durch den Kathatar nach to 
auflan gefflhrt und mft DrucfcmeSgerfiten (9*12} ver- 
bindbar Bind (Rg. 1-4), 

B. Kmheter nach etnem dar vorhefgehenden 
AnaprOche. dadureh gekenraelchnet da* die Drue- 
kaufnehmer von fifftumgen (307,310) gabildel and. o 
dla dan Ausgang von durch dan Kathatar nadh 



au*en gefOhrte La/tungan (308.311) bflden. walcho 
mft BuBaran Druckmefigerftten (8.1%) verttndbar 
sind (Rg. 5-7). 

9. Kathatar nach Anspruch 3, dadureh geksnn* 
^chnat dafi am Enda das Kttha te no m (3) eina 
Oflhung (4) vorgesahen 1st, dla dan Ausgang ainar 
durch das Kathetarrohr (3) gatfOhrtan Leltung (S) 

"blWet, watehe mit einer Purnpe (B) zum B ftBhren 
von RQaalgWt In dla Hamblasa (1) vertoln^ar 1st 
(Rg. 3 und 4), 

10. Katheter nach Anspruch 4, dadureh ga- 
komzaichnet da* am Enda daa Mamalrotvee 
(200) elne 6ffnung (304) vorgesahen 1st *e dan 
Ausgang ainar durch das Mantatrohr 000) 
gafflhrten Laitung (305) bildeL wetche mit einer 
Purnpe (B) 2um BnfDhran von RQaa^kaJi In da 
rtemblase <1) oder 2ur Perfusion von ROseigkaft In 
dla HamrOhm (2) verblndbar 1st (Rg. 5-7). 

11. Katheter nach einem dar vorhargehenden 
AnsprOche. dadureh gekennzatehnat da* elne 
Sparminilchtung vorgesahen 1st, mittala watcher 
das daa Abdichtmrttal traganda Kathetenohr (3) 
unter eta Soannung aetzbar let, die die Tandem 
hat daa K atheta r rohr (3) aus dar Harnbiaaa (1) 
herauszuziehan und damlt das Abdlchtmtaal gegen 
die Inner© HamrdhrenrnOndung zu preaaw (Rg£ 
und 7). 

12. Katheter nach Anspruch 11, dadunch go- 
tennzelchnet, da* die Spannetorlehtung von ainar 
Zugteder (400) gabOdat 1st efie mlt thram einen 
Enda orttfest varankerbar und mlt ihram andaran 
mtt dem Kathetarrohr (3) verblndbar 1st (Rg 6 und 

n 

13. Kathatar nach Anspruch 4, dadureh ge» 
kerwizeichnet da* elne ROckzugseinrtchtung zum 
ZurOdadehan daa Mamsirehraa (200) gaganQber 
dem Kathetarrohr (3) vorgeaehan 1st mfttels waV 
char daa Kathetarrohr (3) wettgehend ortofeet abar 
elastisch fooerbar 1st und mittsja wetehar tamer daa 
Mantelrohr (200) motorlach antapro c hend einem 
vorgegebenen Zeltverlauf gegenOber dem Katha- 
terrohr (3) In der Hamr6hre (2) zurOckziahbar 1st 
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